





Claire Englund1, Anders D. Olofsson1 and Linda Price2  












Keywords: Educational technology, conceptual change, conceptions of and approaches to teaching, 




















1 “Educational technology is the study and ethical practice of facilitating learning and improving performance by creating, 
using and managing appropriate technological processes and resources.” AECT committee in Januszewski, A., & Molenda, 







































































































2 A commercial VLE, Ping Pong was used. http://pingpong.se/index.en.html 
3 Adobe Connect http://connect-innovation.com/adobe-connect/meetings 






Table 2: Number of teachers and students on the program 
 2004 2008 2011 2014 
Number of 
teachers  
30  30 36 36 
Number of 
students 
110 BPharm 88 BPharm 53 BPharm  
20 MPharm 
43 BPharm  
20 MPharm   

















Subject area Teaching  
experience: 












Larry M BSc 
Pharm 
Chemistry 30 0 None 
Harriet F BSc 
Pharm 
Pharmacy 0.6 0 None 
James M BSc 
Pharm 
MPharm 
Chemistry 0.2 0 4 weeks 




33 10 6 weeks  
Martha F BSc 
Pharm 
Pharmacology 0 0 None  
Susan F BSc 
Pharm 
MPharm 
Pharmacology 0 0 None  
Steven M BSc 
Pharm  
Pharmacology 9 0 6 weeks  
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Paul M BSc 
Pharm 
Statistics 20 0 6 weeks 
















• teacher identity 
• conceptions of teaching and learning 
• perceptions of the teaching context 












Q1: I am satisfied with the support provided by the teacher on this course. 









5 Statistics obtained from the university personnel dept.  




















Table 4: Description of approaches to teaching (AT) and approaches to teaching with technology 
(ATT) categories A to E and examples of interview data that exemplify each category. 
7	
	





Teacher-focused activity with the intention of 
transferring information to the students. The focus is 
on transmitting discipline-based facts and skills, but 
not on the relationships between them. No prior 
knowledge by students is assumed or that students 
need to be active in the learning process. 
Activity is teacher-focused where technology is used to transmit 
information about the discipline. No interaction with students is 
anticipated. Of importance is the demonstration and delivery of 






Quite honestly I think that it’s the student’s role to 
listen and mine to talk, whether it’s lectures or any 
other form of activity.  
 
Instead of standing and giving the same lectures on different courses 





Teacher-focused activities with the intention of 
helping students acquire the main concepts and the 
relationships between them. Students don’t need to be 
active in the learning process. Students’ understanding 
of the subject matter is built through working within 
the predetermined teacher and/or content framework 
structures. 
The focus of activity remains on the teacher disseminating discipline-
based information. Different delivery strategies will assist students to 
understand the material. The teacher uses technology to help students 
acquire the concepts of the syllabus. Students’ understanding of the 
subject matter is facilitated through working with predetermined 




It’s important that the students are with you, that you 
don’t leave them behind but test the waters now and 
then to see if everyone has understood, or if you need 
to back up a bit, take something again or if you can 
continue. 
I’ve created an animation, a tabletting machine; since there is a 
limited time in the course I hope that this simulation will increase 
their understanding of what happens when the powder is compressed 





This approach focuses on interaction between the 
teacher and students aimed at helping students acquire 
concepts and understand their relationships. Students’ 
knowledge is gained through active engagement in the 
teaching-learning process and interaction between 
teacher and student. 
As approach B but with the addition of dialog with students in the 
learning process using communication technologies. Students are 





What the students need is to get an understanding of 
when and where certain theories and certain tools can 
be used. What’s important is knowing how you solve 
problems and what the biggest pitfalls are. 
It’s important to create possibilities for dialog between students, and 
with us teachers. And with the technology available today it’s pretty 
easy to create such networks.  
Approach 
D: 
An approach that focuses on students developing their 
own conceptions. Here the teacher adopts a student-
focused strategy with the intention of assisting 
students to develop their own conceptions of the 
subject matter. The focus of student activity is on 
elaborating and extending students’ understanding. 
The teacher uses technology for collaboration and communication 
with students and between students. Problem-based approaches may 
be used where students can create their own digital resources. Virtual 
worlds are used to create authentic learning environments where 





I think I have a more consultative role as a teacher. I 
don’t work very much with lectures, it’s more about 
the students working together to develop their own 
knowledge; they should be able to use the material 
themselves and be able to communicate their 
knowledge to others.  
 
For me it feels as if there are always two parts [to teaching]: 
presenting information that helps the students with a virtual lab for 
example, but also the process, how the group thinks when they are 





This approach emphasises students changing their 
conceptions. The teacher adopts a student-focused 
strategy with the intention of helping students to both 
develop and change their conceptions of a 
phenomenon. The focus of student activity is on 
students’ restructuring and changing their current 
world view by interacting with subject material in a 
way that challenges their currently held conceptions.  
Students design and create their own scenarios through virtual worlds 
or audio/video recordings. Curriculum and learning resources are 
created jointly by teacher and students. Open educational resources 
and social media are used in the learning process. Communication, 
creation and delivery of digital resources are student-led. The use of 
technology is aimed at helping students prepare themselves for their 




I try to focus on the students, what problems they have 
understanding and why, to give them the tools they 
need to understand. Giving students the lead is one 
way I work, e.g. designing a lab where they have to 
construct their own methods. They need to gain a 
holistic view of the subject, to change their 
conceptions and grow.  
Especially where activities in OpenSim are concerned, my role is very 
different. It’s more a partnership between the students and myself to 
create knowledge and understanding to strengthen them in their 













Table 5. Changes in approaches to teaching among respondents  
Respondent 2004 2008 2011 2014  
 AT ATT AT ATT AT ATT AT ATT Change 
Larry A A - - - - A A 0 
Harriet - - C C D D E E +2 
James - - B B D C D D +2 
Rolf C C C C C C C C 0 
Martha A A B B - - C C +2 
Susan A A B B B B C C +2 
Steven B C B C B C C C +1 
Paul A A B B B B B B +1 














What’s negative is that it is boring not to meet the students. What’s positive is being able to 




I believe that accessibility is a key concept, that the students experience that the teacher is there, 





You often have just as much contact with online students as with campus students, since you 











I didn’t understand the first year how net-based courses worked. It’s been a lot better this year 
when I knew more. I thought it was very enjoyable and varied to teach in this way, it gives new 




It’s positive being forced to create material that is more thought-out than usual. I’ve learnt a lot 
about how to use the different [technology] tools and what I can use them for in my teaching… 





You are freer as teachers since you can better, I think, plan your time. And it’s possible to 
combine some travel with online teaching and tutoring. (Interview 2008) 
Although developing a more student-focused approach he experienced communication as 
challenging: 
To check that students have understood. [...] That can sometimes be very, very difficult on an 
online course. Communication is important; there are so many different students, from different 








When I started I would have preferred teaching in a classroom, but the program is online and I 
was ‘forced’ to think distance! It was probably an advantage. It meant that I understood the 
importance of clear information, [...] having continual contact with students and what solutions 
worked best online in practice. (Interview 2008) 
She	participated	in	professional	development	activities,	interacted	with	colleagues	and	very	quickly	
developed	her	approach	to	teaching	with	technology:	
You have to have a clear picture of what you want to do pedagogically; why should I put this 
extra step in, or this additional technology. When I decided to try virtual reality [OpenSim] I 
had a clear need, I did not want to bring the students to campus, but they needed to train 
communication. I had to find another solution. (Interview 2011) 
Harriet’s	conceptions	of	technology	and	teaching	became	increasingly	positive	and	she	sought	to	
develop	expertise	also	in	the	field	of	teaching	and	learning:	
I realise now the advantages of working as an online teacher, things that are obvious to me, but 
things most teachers don’t think about. Especially my experience with technology and how to 
work with it, see through it; that you can ignore the technology and still have an interesting 
meeting with people. [...] What is interesting is that my focus has changed from a strong interest 




I think web-based learning has changed my view of my role as a teacher. [... ] My role as a 
teacher is that I rely on the body of knowledge and facts contained in the book and try to put the 
words and theory into perspective, but mostly to help students to think about how to use their 




We were several people employed at the same time and none of us had ever taught. There were 
no senior lecturers who we could ask. We did what we did but we had no connection to how 





The very first course I had in 2003 didn’t work well. I think it was because I didn’t know how 
things worked with web-based education. It was new. It was hard. I didn’t really understand 
what the students needed. (Interview 2004) 
…what has changed is that I understand more, think a little bit more that they are out there. As 
an online teacher you need to show yourself, be visible, you should show that you are available 
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to answer questions etc. I think this is where I’ve changed most as a teacher, accessibility and 




I also think more about the students’ learning process ‘now I want to bring up this topic here, 
how should I do it? What kind of activity would help?’ I don’t think I thought so in the 
beginning. (Interview 2014) 
And	Maggie	about	a	virtual	hospital	for	her	students:	
I think that my students won’t know so much when they begin the clinical pharmacy course, so I 
see virtual reality [OpenSim] as an opportunity to mimic a medical rounds situation so that they 


















Figure 1: Student perception of teaching quality. 
  
 
Table 6. Student response rates to course experience questionnaires 
 
Respondents Number of student responses and response rate 
 2004 2008 2011 2014 
Larry 45 (55%) 48 (78%) 39 (68%) 35 (61%) 
Harriet 37 (78%) 28 (69%) 17 (65%) 15 (60%) 
James 37 (40%) 32 (46%) 5 (50%) 15 (54%) 
Rolf 71 (71 %) 46 (63%) 20 (55%) 32 (59%) 
Martha 50 (50%) 20 (48%) 14 (29%) 34 (60%) 
Susan 59 (60%) 30 (64%) 14 (29%) 14 (52%) 
Steven 71 (71 %) 46 (63%) 57 (68%) 32 (59%) 
Paul 71 (83%) 47 (62%) 57 (68%) 35 (61%) 
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